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R, # R 2 # i $kil jftft H l£-OR 5 ; 

R 3 ^H^ -C(=0)(CH 2 ) n C0 2 H^iSl:^MS^; 

R^^HgSc-OH; 

Rs « h> -c(-oxcH 2 ) n co 2 H mm&MumM', 

nJig$2> 3. 4, 5 HSU; 

£ R 3 ^Fft H Ht R, ft R 2 A Ho 
2> ftfflj&lftfrgtt, £4»R,£-OR 58 

5> tt*IS*lWft-&#», ^4 5 R 4 ^-OHo 

6> &^J5* 1 tfyft&tl, ^4 I R 3 ^-C(=0)(CH 2 ) n C0 2 H 0 

7> 6 Wifc^», n ftSft 3o 

8> £4>R,£H, R 2 ^H, R 3 JiH J.R 4 ^ 

Ho 

9, -ftTa«jfc*«! 



I 



• • • 

♦ • • • 
• » » • • • t • • • • • 




Xftl> Br, CI, FS&-CN; 

R, m R 2 & g H ^-0R 5 ; 

R 3 ft H> -C(=0)(CH 2 ) n C0 2 H ggiigfflfCSg; 

R 4 ^H^-0H; 

Rs ft H, -C(=0)(CH 2 ) n C0 2 H WL MA ft tCS^ ; 
nft&&2^ 3, 4, 5sK6; 

*flrii*#ft £ r 3 ^ H Bt R t » R 2 ft H 0 

10, mm* 9 m&&m, r, ^-or 5 o 

IK 4^JS£9ti(k4tt, g+R.ft-ORso 

12, ttfflMU0rtllfttt£4fc, JC+R^ftH. 

13, W$ 12 fiMtefe, X ft Clo 

14, &mm*9ify{torm, £+xfta. 

15, #ffj£$9ttft*4b. &+XftBr 0 

16, fc*J3M*9fiM:<£«J, ^4'R 4 ft-OHo 

17, ftfdH*9fi<ltti^«, ^4 , R 3 ft-C(=0)(CH 2 ) n C0 2 H 0 

18, ft«W*-17 *+nftttft3. 

19, tt^iJH* 18 Wtti^Kl, g+XftCl. 

20, UmW$L 9 £«t»R,ftH, R 2 ftH, R 3 ftH. R 4 JiH 
J.XftClo 



2 



* 

21> -ftT^ttft^*: 




^£4* 

X^I, Br, Cl> F^-CN; 

R, SI R 2 # gSfcfcttlJt H i£-OR 5 ; 

R 3 £ H, -C(=0)(CH 2 ) n C0 2 H ftMUfflftgm; 

R^Hsfc-OH; 

R^H, -C(=0)(CH 2 ) n C0 2 H ttSSft&SB; 
n£lEft2. 3> 4, 5^6; 

OTMl^ftSRj^gHlttRjfll^H. 

22, 21 W4fr£4fc, K+R,*-OR5. 

23, tt^lfi* 21 Wft^, E+R^-OR,. 

24, 22 5& 23 AMfc£«, ^+ R5 ^ Ho 

25, ft*J3« 24 M4fc£&, £+X£Cl. 

26, ft*J3«2lKKfc£<», »+X*dL 

27, R*IJH#21 Wtt^fc, ^tX^Bro 

28, WJ^21^^, £+R«£-OH. 

29, ft*Jfi*21 Wifc^tf. ^4"R 3 ^-C(=0)(CH 2 ) n C0 2 Ho 

30, 29 Wifc^ift, £+nMEft3. 

31, RfOK* 30 ttft-g^, ^•fX^Clo 

32, fcfllS^lfiWfc^fc, ^R^H, R 2 ^H, R 3 ^H, R«* 



™ # t 

• 1 9 | 

• • • fl 
• ••• «« 
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R, lo R 2 # i as:** H s£-OR 5 ; 

R 3 ftH> -C(=0)(CH 2 ) n C0 2 HnKitl:^iCS^; 
R4*Hg!c-OH ; 

n*^gfc2, 3. 4, 5SU; 

mnm%% r 3 h w r, a r 2 * Ho 

36, **W*35ttm £*R,* H , R 2 *H, R 3 £ H J. R 4 * 

Ho 



• 



XJil, Br, CK Fl£-CN; 

R, in R 2 # i ife^ H i£-OR 5 ; 

r 3 & h> -c(=o)(ch 2 )„co 2 h mm^mmm-, 

R^HsE-OH; 

r 5 ^h, -c(=o)(CH 2 ) n co 2 HnJciti:^MS^; 

atWI*#*3 R 3 H Bt R, ^ R 2 J| Ho 

39, mM*3Stilib&to, R,ftH, R 2 ^H, R 3 ^H, R«* 

Hixia 



Br, CK Fsg-CN; 
Ri 10 R 2 & £ ttjfci&ft H »Sc-OR 5 ; 
R 3 £ H, -C(=0)(CH 2 ) n C0 2 H BftgSftftgB, 
R^HsS-OH; 

R 5 £ H, -C(=0)(CH 2 ) n C0 2 H sfcltftE*^; 



o 




o 



^fllTII*#*^ R 3 ^fifk H H R, ft R 2 ^ Ho 

42, &jpJH* 40 Wfls^tt, £*R,£H, R 2 ^H, R 3 ^H , R, 
43> ft«W^ 40 fiWtefc, g^R.^H, R 2 £H, R 3 JiH > R, 



it % 



B-#ean&(B mm, ^rffixiM^w t-*b 

I.Roitt,J.Brostoff 10 D.Male ft ft 3 J&(Mosby,1993) 

fH££»fi(J»*&, SM^IAftMMI, #J^fWnTttJ&8h 

(tnf), #R&mM%m&£&&mfofcWMR±^®mmPsfa®&ijL 



Ho il-i # tnf mr, il-i b mm® 

JfMtftttfltetf. fiJEMftg, IL-ltiTlE iTttM- 
2(IL-2)o + , *«*i&E#J HtJRff "g^" 

& , 'ff ±H£M i (adrenocorticosteroids)^^^jS^6<j||— >M^|^^^f^ 
#JLfcf] Wttffl gi'J^Mtt fid PlftJ o 

ft &B(Tripterygium wilfordii Hook F) ^-ft * g jf gfl ft 

i^#(Celastraceae family)^ ftittt, ig^IJS,f^^W##$|^t|fn$| 
*««^*ft«E«I(W*!l*W»W. Zhang #,±»E#^^^« 13(4), 

01, ff£ffAiB. Mm^^(triptophenolide)WW^IIl*lBI(triptonolide)o 
MJr#i^, P. E. Lipsky 3P£ W091/13627 +(1991.9.19 £Jf Y&ftJW & 

Yang I*, Int. J. Immunopharmac. 14, 963 
(1992)^0 Yang ^Int /. Immunopharmac. 16, 895(1994)^7 W&jf 1*1 II 



mm^mmmmfmn^mmm. m, jm m wiedmann # 

W094/26265 ^(1994.11.24 ^JF^^T#Kt«MlPW*^»ia4Kttft 
FK506> ^«Bt> t'te^^(rapamycin), *M*. sS*t& 

#14, ^^tS^fni^^^Stj^^p P. E. Lipsky e& US 
5,580,562 (1996.12.3 &JF)+&tf 7-ftff&**JfcJ, 




R, Ra # i Sfcfc** H ^-ORs ; 

R 3 A H> -C(=O)(CH 2 ) n C0 2 H Ucitg^MS^; 

R^HgK-OH; 

r 5 ft h> -c(=o)(CH 2 ) n co 2 H dunttftss; 

nft*g&2, 3> 4, 5^6; 
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• 



Xftlx Br> CK F^c-CN; 

r, *q r 2 # i aimbs H s£-OR 5 ; 

R 3 £ H, -C(=0)(CH 2 ) n C0 2 H fPuM ; 
R^HUc-OH? 

Rs^h, -c^-oxcH^cxvisafiawicsKi 

nft&&2> 3> 4, 5$ 6; 

r 3 * ft h at r, ^ r 2 a h„ 



o 




o 




Xftl> Br> CK FUc-CN; 

R, f P R 2 # £ a^l%ft H sSc-OR 5 : 
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R 3 jiH> -c(oxcH 2 ) n co 2 H $.m%&m,mm; 

R^HSE-OH; 

Rs*H, -C(=0)(CH 2 )„C0 2 H^5ti:fi<J^^; 

R 3 H n R, IP R 2 £ Ho 

W !^t£$l IUPAC-IUB Joint Commission on Biochemical Nomenclature,Eur. 
J. Biochem,138:9-37(1984)4 3 ^^Si^ffffi^ : ^ L/D s£ R/So 

i*#»w&0!i*z.»* z.m, ^to, ra^> 



5 



m^m. tfmm. mstm, ^^m, 
m> jgsaem *zjt mm> ymm. i-mu&twm* 

W), &gLffi*£.im&\m% 90:10 IMtt*--#St 

ft* " n ntmmtomumtftM. 
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W. ^^MMff^NF^SJll S. M. Kupchan 4m. Cfem. 




Soc, 94, 7194 (W2)ttI^K^*a**#^tt»^Prttt. tf #, 
^ Chee Kong Lai J. Org. Chem., 47, 2364-2369(1982), van Tamelen 
Leiden, J. Am. Chem. Soc, 104, 1785 (1982)s£Garver |Pvan Tamelen ,J. 
Am. Chem. Soc, 104, 867 (1982)ft&£$3r&nm$ ij&£hfttt7g£fflff 
£1§ 1*1 @b o 31 S Kutney #J Han, fleets'/ des Travaux Chimiques des Pays- 
ft»,H5(01)77(1996), DengFu-xiao ^m^^U(Acta Botanica 
Simca),34(S),6\S(\992), C.P.Zhang, tB^jf^cfii Pharmaceutica 
Sinica), 28(2), 1 10(1993)^^ Jin *P Wiedmann #J W094/26265( 1994.1 1.24 



&M#Ti&tf] << m^rtii(Triptolidenol) ,, *P "15-JS*M&*rtB" 




o 



&JI#Ti&lft "Tripterinin'' ft "16-3B£ff&*rtffi» # 




Lehninger :fc4^±«fc««lrtS. 






its 


PIMM 


Ala fiK A 




Are b£ R 


y ^ "»» F-I/U/JL3S 


A^n qJ? NT 


X V XVrf HA. 


Asn Mi? D 




Cv<5 §1? C 




Gin a£ O 




Glu a£ E 




Glv fiE G 


<IA t-t^V 


His ^6 H 




Tie SS? T 

Alt' -3^i 1 




I eii si? T 

JUvli ^-7% A-< 


'IV> HA. 






Met A/f 


' F r -J «>S\ RA 


Phe b$l F 


yjra 3CV WPC 


Prn 0? P 

JT1U ^ r 


— ^ >Mj PtX. 


Ser l£ ^1 




Thr ii£ T 




Trp^ W 


KM 


Tyr^Y 




ValsKV 



# 



• 




OH 



IM&SttftSftft Aku Gin. Lys, Arg^flPhe, *ftJftAla, Gin 
^0 Lyso 
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A ffl^M* A 4> , it^ft(i)W4fc^gJlJ«jS:z:»»^#fl«i 

torn, i^^wwib^*, r |8 ip Ri.#&ajUfc«wu)H. Win, 
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(BF 3 Et 2 0)o ftR&LM&yimWto[-to2A'btt, ttfcftwTltf. BJsM. 
fagWnA^ 1.9 3itt§|£(k&. ft*JqAft2.1 £;tM&=fl;tti 

«te--zji. K&mm&Qtimfto 0.5-^ 5 1.5 
ten* a to&m b * , &^)t&it^&£*imm&*AA 

Swistok ^, Tetrahedron Letters, 30(38), 5054(1989)#JI2, ^(Ia)^ 

ttMttnttttMF. i ^J;4--¥ ^CSmt^(DMAP)fo^ 1.6 £*Mntfc(5l 

^t#m&m##j 12 >Mit, ^jgKfiiM. 



12 



»2<hBt. ^jsaji^a^ftiwft^wip^ftffftttft. music 

Green "^T^l^JERW^S " (John Wiley & Sons Inc, 1981) P168-169 #1 

iffli^ 1.2 mn, xtAdaXk^+ffSW^-tt-IB 

!&®^%m'> 1.2 ^*Si[W^»IF, Md> 1.2 ^Mdmap 

ipm4> i.8 ^*pttiie*Ahas;(ia)Wtt;^<». 

^it-atl. #i£n, #JE P. loulm^ Tetrahedron Letters, 28(15), 1661 



(1987)>D. Grenouillst ^ Tetrahedron Letters, 28(47), 5827(1987^M. Uedal 
^ Synthesis, 908(1983)$! E. Haslara, Tetrahedron, 36, 2409(1980)o 
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ffltj^io T. W. Greence " WtfWb¥«f»^M 



&, &M%>Mj&7fMWm&o T.W. Greence "^fait^Wk&m" John 
Wiley & Sons, ffl£j(1981)# "ft: ##T> 3 #, Academic 

Press, im (1981)+&ff7WJBWftjra, & 

HE£J£S> 4P^-ifeS> fttt¥:HNBfc£! 2) ^ftS¥Ktt3!. *P 
**M*S(Cbz $ Z^ftf^W^HS**, i-(Xt-«*)-i-?36z.*C*- 
»9-^¥fcSS£(Fmoc); 3) iillfiil, 

(Boc), z,*«g. -mmymmmmft&mmmi 4> ^^sm 

^fif^it 6) =fommfa tn^wmmm-, mi) $mwt, im^m 
mMmft^&ffi%mmoVt&a-n,mu&mM. b oc Fmoc, ^ boc 

n, #H5£(lb)to4frfr4&. «R, Steffi Boc £fflHt, i£#W^jfeJS$p 

Greene •Wtt-frjft+ttfiaP** Jonn Wiley & Sons, ^(1981)232-233 
HQ- 

rtWttfcfrJ+tt-ftm ^J.ffli4i:Wjia:ft* s, fl«i*i;*KIP^2 ^ft 

*fo $js&#t&/m »*ffM«t««. #$£4* 

^iHTiit^WTO^p-m^^-t, #M o.5N 3tK hck 
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" * •• ••• •••• 

tt&&mft#£ i «5jgJi*iifc*S(ib)fli^w=*z,« 
fe&fammmT-'m, iM#sjts**, m&<jbw>&&. 

A C #^(Ia) ft 12-13 Wmftymft, ^iij^aia) 

+ . #J.**P51*Wfil:^*Rin2NHa«30%^*HBr. 
££j 23-ft 70'CT»M*J 14& 24 /jMtf, 6 /jMIf . 

ran. RttXBLjmfiBMmMGvmM-tozMzm* -ft¥& 
fflsi:«5iKifo*i ¥ m/ufim a£/- n f^^igft , #£i*nft &«(iia) 
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^JJSMft^zKWl 2N HCl 30%HBr $£$tJ!f £M*J 1-5 

<Mtf. «#NttK* X= CI ftftft 0°CiiJ X=Br Hf fttt 70'C . $Jgffl7K# 
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5045 H5'C, jffift 751CTiQ&£jfiHB^»ft 14* 24 /jMtf, ffijfcft 5 

M mVg«'^^^^r^^ffi^^^®fRKiiJl: ; "minor^W^ 
ft, "L"»*h "mL-ftfcfl-; "nL"fcft*h "cm n ftM#: WJMfcJ&R, 
Wflll^^I; "|iM"****ft*ft; W-fcttJtfrfcft, "eq"*g 

"N"^*; "ppm-mH^^-^; "6"|&IH 

"iC"fc»ft$I&, "T^ftjftKi "mrnHg'^fi^; "kPa" 

"mp"^^ ; "dec"J&##, "HPLC"»*««ttfei» s "h"ft/|MI<h "min" 
"aec"»#fts "i.p.-JMMHrti "p.o."»QJRi "COMC-ft&fF* 
*Bt3t; "THF"»Hai*l«s "DMF"^N,N--f ^¥iftJ&; "DMSO"^ 
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-¥ £3E»; "LAH"*&fite4gg, "R^ftftBHtffl. 



fiJ^-f5a^-(5aa ) 6a ) 6aa,7aa t 7bp,8aiS*8ba)1-3 > 3bA5 > 5a t 6 < 6a 1 7a > 7b > 8b < 9,10- 
+-M-5a > 6--MS-8b-¥^-6a.(l-?S^g)-l/f.-^$t^M#r4b.5:6.71 



2f*A, #»A: £^Tl«#ttff£ISi*iig(360mg, 
lmmoUft^tt, tkJtf&M* THF(10mLWft«inilSfiil 
ib^(360mg, 6mmol), ^t^WQ^lBHEttll^z: £l|(150mL, 
173mg, 1.2mmol)o ]fflf**£MT«# 16 <Ntt. $j0iISiUjQ 1N^ 
7Kfttt&(25mL)$£&tfih, #JJSZ.ll(3x25niL)fMU «F^WW*l 
(25mL) %$, fflii^KMtlT'Ji, ttttftJUJtSJM, 

tt&m, #iijefen#(290mg), aawnfeii^mjSf, ^jgo.5-i%¥ 

%ik; mpl85-186°CJ.[a] D =-32 o C(c=0.1, 

1S*K, #WA: £&Tfift#ttff£ffrtft(100mg) 
fa^7jt THF(30mL)»*^JpaWft«CTHF 264mL 2N &3f 
**IRlPtt«l=lRtt;ll-&-Zitt(72iiiL). £&^#&$#90#l+, $ 




m 



Btt^m lNHCl(10mL)tta. ISStfMO^WJg. ffi-OT^(3x20mL) 

£##ttfW4fc, ffl IN $^ffc(2x20mL)> 

fc, SlSl^TKitR^ji, il*#JiJt$*». 



2f*A, &WkCi MT. f«]»W[5a«-(5aa,6a 5 6aa,7aa,7bp,8aS , *,8ba)] 
-3,3b,4,5,5a,6,6a,7a,7b,8b,9,10-+-S:.5a,6--^.8b-^g-6a-(l-¥gZ* 

^H«(lmL)^^»2NHCl(0.5mL)o $&&^^#5>Jn*N $ 

^ffi^7X(5mL)## 0 MZittZift(3xlQmL)H%^tt, 

tt> ffilfc7X(3xlOTnL)«, itil^fitKffFHR. o 

(4.8mg,82%)o 



^[l^-da^p^a^aP^Mba,! 10,1 laa)]-3-M-l, 2, 3, 3a, 4b, 5, 6, 9, 9b, 
10, 1 1,1 la-+~£-l,l la-~ JBg-4b-¥g-2-(l-f gZ,g>2.1 Ugfi-T^g 




o 



£M*J3 
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CI 



o 



f'J^t fa]#rib^-(laR*,lba > 6b3 > 7a3 > 8a^' l ' ) 9aa03,l la.l laB)M l-H-10-d- 
¥SZlS)-lb > 3 > 6 > 6b,7,7a,9,10 > ll,lla-+g < -9 > 10--^-.lb-?g-r^ 



3f*B, ttMA: #®^Hrtil(100mg,0.277mmol,l3!3fe'l4, Jk^MM* 
#&)-5r^(15mL)*n 1.5N**Ha(15mL)W«^£#, #J.ft£ 

ffltL^(3x40mL)^^„ fflife7K(60mL)^^#etlWmj|^, iIft5E7K 
tt£JHte^(20mg), #j**77%; mp244°Cdec; [a] D = -129^(0-0.15, 




CI 



o 
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^T*B, ^[lb5-(laR* s lba,6bp,7ap,8a^*,9a,103,lla,lla(3)]-ll- 

^-10-(l-?S^S>lb,3,6,6b7Ja J 9a0 ) ll,lla-+M I -9,10--^.lb-¥S- 
r.^ttZ 4 j#^[4b,5:8a,9]^^[l,2-c]^Pi^(2^-il(llmg)^-^(lmL) 
^1.5N#7KHCl(lmL)^#, 85'CT«£ 26 /jMtf, £*J5#£& 

& TLC(20x20cm,0.25mm,5%¥^^)^tt,, mUmit^(4mg, 
36%), mBmik£ty)kZffi/&tf*W%iFai mp 125°Cdec. ; [a] D =-129 
r(c=0.15, 

$iJ^[l^la,23 > 3a > 3a3 ) 4aj?*4baJl3,llaa)1-3-M-l > 2 1 3,3a < 4b,5.6 t 9.9b.l0. 
1 1 , 1 1 a-tll- 1 , 1 1 a-Zl%g-4b- f> S-2-( 1 - ? g £S)-2, 1 1 -W&-7H-Wm 
ZL^#[4b,5]^^[l,2-c]^^-7>il 



^^^^^[^^(^♦Jba^bejaMa^^^lO^llaaia&^ll-^-lO-ri- 
¥ m £g> 1 b,3,6,6b,7,7a,9, 10,11,11 a--HB-9 t 1 0- ~ %g- lb- ¥ jj^jjF g 
Z»j»^[4b,S:8a,91$^[l,2-c1»ftHt-4(2fl)-ii 




Br 



0 



O 




Br 



O 



O 
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H(30mL)> 7K(2.5mL)^D30%^HBr(800mL)^#, #RftBL®M&to 
£ 70°CTM 70 /jMlt. ^Jg*&S«^*A*(«hnL)4'^|t2*». 
^ffl-H¥^(3x60mL)iim!l^ffl, £#Wttdl3tf&, ffi&7K(60mL) 

(82mg,67%); mp228°C ; [<x] D =-164°C(c=0.12, 

^B, ^iB: J»[lbS-(laRMba,6bp,7aP > 8a«*9a,10p,Ha,ilaP)]-ll- 
^-10-(l-¥S^S)-lb,3,6,6b,7,7a,9,10,l 1,1 la-+it-9,10--MS-lb-¥S- 
-^flZ.M#[4b,5:8a,9]^^[l,2-c]^li-4(2^-SI(36mg)$l^^|&^ 
«»fifl(95n^*^**¥^6mL)+, #JL£ 75°C~RM 5 <Ntf . 

tttt, #siafe»*(40mg). aattfe*?i(?iiR,«;{&^jgo.5-2%¥«/ 

IWIteM*. ^i(Jt*JM£tJ(25mg, 70%); mp 195 a Cdec. 0 



$ij#r3b5-(3ba > 5a3,63 > 6a3 > 7ap > 7ba > 8aig* 8bP,103)l-3, 3b, 4, 5, 5a,6, 6a, 7a, 
7b, 8b t 9J0-+lia-5a t 640-Hiag-8b-fg^Kl-?aiZig>l/fO35fft 
£:®#[4b,5 : 6Jljj# f 1 i 2^g : 1 -1 
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Immol Jcfttt, JA^M^ft^Mfok THF(10mL)^^ipHSMl! 
it^(360mg, 6mmol), JS*«if^Jq^=|Rttiil^— £H(150mL, 173mg, 
1.2mmol)o fr##**S»T«# 16 <Mtf. ^JgajstSSJq lN^*«[<fc 
ft(25mL)ttfi]&#jj:, #JJf-tt¥^(3x25mL)$l&, ^#tfjW#lH 
(25mL) ftft, 9^7K9tWrpji, 



$mm6 

$J&[l^la,2P,3a,3ap,4afi* jbc^gbgj lact)]-3-fC-l, 2, 3, 3a, 4b. 5. 6. 9. 
9b, 1041,lla-+~il-lA6,lla-BgMS-4b-¥ji-2-(l-?SZ J S)-7iy-^ 
£»#[4b^l3E#[l>c]lftltt-7-B 




#HA, ^IC: MT,l^«^W[3W-(3ba f 5ap,6p,6ap,7ap i 7bo f 8al?* 
8bp,10P)]-3, 3b, 4, 5, 5a, 6, 6a,7a,7b,8b,9,10-i--^-5a,6,10-H&g-8b-¥ 
S-6a-(l-¥SZLS)4i/--^^^^#[4b,5:6,7]^^[l,2-c]^(t-l-P(5mg, 
5 ftJ&)ft-^(lmL)^$^P 2N HCl(0.5mL) o mSMUit^M 
#5 'Ml*. ^i5ffl^7jC##(5mL)o EZ.»Z,ll(3xl0mL)lltt«<64&, 
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%mm 7 

fiJ&flS-(la,23,3a,3a3,4afi* 4ba,6a,9b3,l 13,1 laa)1-3-jC-l t 2, 3, 3a, 4b, 5, 
6, 9, 9b t 10 t ll > lla-+-iL-l,6,lla-H^-4b-¥^-2-(l-¥^Zl^)-2ai-^ 
H-7g-35ffCZ,tf^[4b > S1^#ri,2-c]i^Ht-7-« 




$'J^4'fB]#[lb5-(laR*,lba > 3a,6b3 > 7a3 > 8a^* 9a,103,l la,l la3)H 1-lK-lb, 
3, 6, 6b,7,7a,9,10,l 1,1 la-+fi-3,9,10-H|53^1b-?g-l(Hl-¥gZ.g>i: 




urns, #wa: &n&m%tftm(02i7mmom?tfe, hk^m^frm) 

5-*m(l5™L)ffl 1.5N^7KHCl(15mL)^ti^^, #R&&J&m& 
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^*B, ^[lb5-(laR*,lba,3a,6bp,7ap 5 8a^*9a,10p,lla,llaP)]- 

ll-jK-lb,3,6, 6b,7,7a,9,10,ll,ila-+iL.3,9,10-H^S-lb-¥S-10-(l-¥ 

*ZlS)-z:Jft ( Z:^^[4b,5:8,9]^^[l,2<]l^lift-4(2^)-SI(llmg)-^r^ 

$(lmL)ft l.5N^7XHCl(lmL)^#, 85*CT^# 26 Mis 

#fiJfi«-fr«rt|[A*(50mL)+, ^ffllC^(3x5mL)il^o 

tt, Elfc*(5mL)&&, 3iil3E*«E»^il, ilftffiij 

# TLC (20x20cm,0.25mm,3%¥^/t^)^{fc^^^, ft£IKMk<&K. 



$iJ^[3b5-(3ba ) 5ap > 63 > 6aP > 7aP,7ba,8a^* 8bP)]-3, 3b, 4, 5, Sa,6, 6a, 7a, 7b. 
8b, 9, 10-+ ~a:-5a,6--^S-6a-(l-^-l-¥SZiS)-8b-?S-lH--gFft 



#21 A. ^»A: ^MT^E^Jf^+fRj^Wm^rtSKlOOmg)^^ 
THF(30mL)^^nt^4M(THF * #J 236mL 2N &3f»]£& 
Ht:M^-Z,^(52mL)o ^MM^«^90^lt, #Usff*fflffl IN 
HCl(10mL)£h3So fffl# 10 #1^, ffl-E¥^(3x20mL)JtIfc£j3»£ 
t/o -&#W#UW«-. ffl IN tKKfi4A(2x20mL). ibkifeifc, ilS^X 



8 




o 



25 



# 



llJla-+ZlE4,2Jl a -H^-2-(l-^-l-?^^)-4b-¥^-7//-^^ 



^*A, **Cr fi»*l t Wpb^(3bot5aP,6p f 6a3 i 7aft7bo > 8aR* 
8bp)]-3, 3b, 4, 5, 5a,6, 6a, 7a, 7b, 8b, 9, 10-+ZliL-5a,6--^S.6a-(l-HS- 
l-¥S^S)-8b-¥S4H-r^«^^^[4b,5:6,7]^^[l,2-c]I^Ii.l-|| 
(5mg, &fiS#<J 8 *J#)tt-^(imL)»*+^lp 2N HCl(0.5mL), 
a^*H#5<Mlt, ^j5ffl^7jC^#(5mL), ffiZ.ttZ.flK3xlQmL^I% 
M^tJ, fflJPMfc, JBSfeJ!K(3xlQmL)$fefc, aa^CfcBfcfli, 



^J^[15-(la,23,3a,3a3 > 4aJ?*,4ba,9bP,l lgj laa)]-3-tl-l, 2, 3, 3a, 4b, 5, 6, 
9,9b, 10,1 1,1 la-+-M,-l,l la-~^-2-(l-MS.N¥^Z,SV4b-?^- 




o 



10 



o 




o 
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f'J^^^^flbS'-(la^^lba,6b3Ja3,8a^»9aJ0B > lla > lla3lHl-iC-lb, 3, 
6,6b, 7,78,9,10,1 1,1 la-+jl-10-n-MS-l-¥^^S>lb-?g-z:^Z,^ 
^[4b,5:8a,91^#ri,2-c1^lii-4f2^-il 



(i5mL)^m^^^, #&ftBLmm&to&&mTffit4s*tt 9 

^^M^tfMA7K(50mL)4 1 ^lC^(3x40mL)^, J3&zk(60mL)&& 

-&#MWIfUiW&, 9&3&!kttK£?ft, Jst»^*S*lg. MWM 

#^B, $9B: ^F[lb5-(la^*,lba,6bp,7ap,8a«*9a,10p,lla,llaP)]-ll- 
&-lb, 3, 6, 6b, 7,7a,9,10,l l,lla-+iL-10-(l-|^S-l-¥^Z»S)-lb-¥S-- 

^21^#[4b,5:8a,9]^#[l>c]^Ig^(2^-i@(llmg)^-^(lmL)^ 
1.5N-$7KHCl(lmL)£-#, 85TJT«M*26 *B*, ^JgJ»fiJ&«^- 

tl{iA7K(5mL)^^fflm^(3x5mL)$|^, ffi4k7K(5mL) 

ai*3B*tt«s$m tttt#jt£*fcje. j»«j^«faa« m tlc 

(20x20cm,0.25mm,3%¥SI/m^)^ > #i0£»ffr£4IU 

11 

$iJ#[3b^(3ba,5ap,63,6a3,7ap,7ba,8a^*,8bP)l-6a-(2-^S-l-?SZ < S)- 
3,3b,4,5, 5a,6,6a,7a,7b,8b,9 1 l0-+-M-5a,6--^^-8b-¥S-l//-~^m?l 
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If* 


• • 


• • ft * 


• f » 


• • • *«» • * * 




$!i#[l^-(la,23 > 3a > 3a3,4a^* > 4ba,9b3,Uaa)]-3-i[-2-(2-^-l-f 

-1, 2, 3, 3a,4b,5,6,9,9b,10,l 1,1 la-+-H- 1,2,1 la-H%g-4b-¥g-7ff-SFfl 

Z^^#C4b,53lP^[l,2-c]^Di-7-P 




[3b5-(3ba,5aP,6P,6a|3,7ap,7ba,8a^*8bP)]-6a-(2-^-l-¥SZ^S)- 
3,3b,4,5, 5a,6,6a,7a,7b,8b,9, 10-+ ~ fi-5a,6-— &£-8b- ¥ l//-rJfft £ 
j#^[4b,5:6,7]^#[l,2-c]^Ui-l-l@^l##®^t/o 

gl&ff'] 13 

»J#[ lS-( 1 a,23 > 3a,3a3,4a/? * 4ba,9b3, 1 1 3, 1 1 aa)]-3-ft-2-(2-%&- NfjjZ, 



^>l > 2 t 33Mb > 5 t 6 t 9 > 9b t 10Jiaia-+ra-lJla-~»3Mb-qpai-LlU35P 



$y^4 3 fi^[lb^-(laR* > lba > 6bp > 7aj3 > 8a^* > 9a,10P,lla > llaP)1-ll-^-10-(2- 
IS^l-¥gZ^S>lb,3A6b t 7,7a > 9 > 10,U,lla-+a-9,10-z:|Bg-lb-yg- 



#£b, ^iB: w*ftw 3 jw«i3»tt#iia^r*, £±&M#ti[ih&- 

(laR* lba,6bp,7aP,8a«*9a,103,lla,llap)]-ll-|SC-10-(2-^S-l-¥SZi 

g)-lb,3,6,6bJ/7a,9J0aUla-+t^^ 

[4b,5:8a,9]^#Cl,2-c]^Hl-4(2^)-PfiJ#^^^@^^o 





ci 



gW'J 14 
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# 

$iJ^rTr^[3b,y-(3ba > 5ag,63,6a6,7aP > 7ba,8a^* 8b3)1-#-f3, 3b, 4, 5, 5a, 6, 
6a, 7a, 7b, 8b, 9,10-+-jl-5a-^-8b-¥S-6a-(l-?SZlS)-l-^,^-l/f- 
-^«,^^^[4b,5:6,7]^^rU2-cm^-6-Sllg 




A, B: #[5a«-(5aa,6a,6aa,7aa,7bp,8a5*,8ba)]-3,3b,4,5,5a,6, 
6a,7a,7b,8b,9,10-i--gi 1 .5a,6--^^-8b-¥S-6a-(l-¥SZiS)-l/f--5Fft 
^^[4b,5:6,7]^#[l,2-c]^ni-l-P(lmmol,^ii^J 1 ftj&)> ^$1^ 
(Ummo^ 4-H ^^SBttl!$(l.lmmol)fPPlt^(0.10mL)T DMF(3mL)4' 

aiStSRJPlNHCl«^S*«tt. ffi-E¥^(3x5mL)$|^7Ktl, 



15 



^j^T-^tl^-da^g^a^aMa^MbaWqiaa)]- frE-ft-l, 3, 3a, 4b, 
5, 6, 7, 9,9b,10,ll,lla-+~a-2,lla-Zl^S-4b-¥a-2-(l-?g^S>7-^, 

>ft-2iy-^fc^^^r4b,5i^^[i,2-cmai-i-S]@g 
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3r*A, #mD: ^[l5-(la,2|3,3a,3ap,4ai?* > 4ba,naa)]-3^r-l,2,3,3a, 
4b,5,6,9,9bJ-Jiaia-+-iL-l,241a-H^S-4b-¥S-2.(l.fS^).7/f- 

iP(1.2mmoi)> 4-~ f t;SBtt:^(1.2mmol)^IPH:i!$(0.10mL)T DMF(3mL)<£ 
«Ffi^a^-*4SfiT«# 24 /hut, #U5*£$fc*i a JpA7jC, $ 



t J^Jdtz:^r3b^(3ba,5aP,6P,6a3 > 7aP > 7ba t 8a^* 8b3)1-£f3, 3b, 4, 5, 5a, 6, 
6a, 7a, 7b, 8b, 9,10--hziiL-Sa-M^-8b-¥S-6a-(l-?^ZiS)-l-il^-lff- 
-^^^^r4b > 5:6 > 7lH^ri,2-cin^Pi-6-^1il 



[5a^-(5aa,6a,6aa,7aa,7bp,8aS*,8ba)]-3,3b,4,5,5a,6,6a s 7a,7b,8b,9,10-+- 
M-5a,6--^S-8b-¥S-6a-(l-¥Si®-l^--5 ; F« 1 Z.##[4b^:6,7]^# 
[l^]"*l*-l-i!»J«-»fflW##ilft^. 

gig 17 

lW^T^»[3bg-(3ba,Sap > 6g,6ap > 7aP 1 7ba,8aig« 8bB.10p)V3. 3b, 4, 5, 5a, 6, 
6a, 7a, 7b, 8b,9,10-+-i[-5a^S-8b-¥S-6a-(l-?gZiavi-^-i//. 



£»J 16 
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# 




HO z C 




O 



IjMA, #mB: ^[3b.S-(3ba,5a(3,6(3,6a|3,7ap,7ba,8a^*,8bp,10P)]-3,3b,4, 
5, 5a,6, 6a, 7a, 7b, 8b,9,10-+~it-5a,6,10-=^-8b-EP^-6a-(l-^SZ, 
S)-l^--^^^M^[4b,5:6,7]^^[l,2-c]^f^-l-^(lmmol,^^J 5 0J 
#)> ^ie^@f(2.2mmol). 4--¥MSPltt(2.2mmol)SlI'ttl^(0.20mL)T 
DMF(3mL)t^#o ®fcJ*Lm£%!}&&UTMW 24 /Ml* , 
iPA7X, ^ai±JPiPlNHaffi»a*«tt. ffi-lt¥^(3x5mL)fi& 

Hit W 3££if &£i£#e±( i%-5% ¥ tf)2fc#:£S&$l , ft£lti?Jltt£- 



$iJ^T-^[3bS-(3ba,5a3,6p,6ap > 7a3,7ba,8aR*,8bp)l--r2-r6-(3^S-l- 

fl^^^S)-l,3,3b,4,5,5a,6,7a > 7b,8b,9,10--f--iL-5a-^-8b-?S-l-^ 

^-6aH-z:^mz:^^[4b,5:6,71^^fl,2-cll^Pi-6a-Sl-pgSlg§ 



18 



o 




o 



C0 2 H 
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• 



2f*A, #mB: ^[3b5-(3ba,5ap,6p,6aP,7aP,7ba,8a^*8b|3)]-6a-(2-^S 
-l-¥SZlS)-33bA5,5aA6a,7a,7b,8b,9,10-+ZliL.5a,6-z:MS-8b-¥S- 
li/--^fCZL^#[4b,5:6J]^^[l>c]^li-l-i|(lmmol,^^J 11 ftj 
#). ^JBTO(2.2mmol^ 4-~ ¥MSPtt^(2.2mmol)^PH:i!$(0.20mL)T 
DMF(3mL)4>^^o J»fijSt«^»SMT!»# 24 /jMtf , ^JgJt£«fUR. 
JpA*. lNHCHt£S«*»tt. ffi-iC¥J&(3x5mL)« 



$iJ#[3b^(3ba > 5aP > 63,6a3 > 7a3,7ba,8a^* > 8b3)1-3 J 3b > 4 > 5,5a,6,6a > 7a,7b,8b, 
QJO-^-M-Sa-^S-Sb-f^a-Cl-^^Zl^^l^-Zl^^^^^r^S^JI 
3E#[l,2-c]l£«-6-gaB, L-ftftgHftZ.BlB 



#31 A, ii^B: £JRn*fl*tt*#T. ^[5aR-(5aa,6a,6aa,7aa,7b3, 

8aS*,8ba)] -3,3b,4,5,5a,6,6a,7a,7b,8b,9,10-+~i[ 1 -5a,6-~^^-8b-f ^ 

6a-(i-¥S^S)-lH-Zl^^^M^[4b,5:6,7]^^[l,2-c]l^Pg-l.||(36mg, 

0.1mmol,£»iJ 1 #J#)^ N-(^Tm^S)-L-^^^(21mg,0.11mmol)|D 

4--¥^SlIttll$(23^LA2mmol)^^7X-E¥^(5mL)4 , '^^o 

4PM O'C # Jp ATSF BS^ - MJ^(40mg,0.2mmol)o J»&jS4lliPfflSS[fi 

#J.tK#3'hB*. &j5ttfijK«i±», #J.*a*Hi4l*. fe£fe*4MF 



£»J 19 




o 
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#^-a¥'M(20mL)#ffl 0.5N HCl(20mL). teftWm&WWktijftlkfc 

(20mL)^^ o m&ft&mmmT-mtiifli, aat^n^^ig**. aa 

ftatt^. #BOC-«y , tt»««;^#j»^Z.^l5niL). 

g^ff'J 20 

$y#[3b5-(3ba > 5ap > 63 > 6a3,7a3,7ba,8a^*8b3)l-3,3b > 4 > 5 > 5a,6,6a,7a,7b.8b.9. 
10-+-^-5a-^-8b-?S-6a-(l-?S^S)4^--^f[^^#r4b,5:6.71 




3f^A, ^^B: £M^W^T, ^[5ai?-(5aa,6a J 6aa,7aa,7bp j 8a5'*,8ba)] 
-3,3b,4,5,5a,6,6a,7a,7b,8b,9, 1 0-+ ~ ^-5a,6- ~ gg-8b- W S-6a-( 1 - *p £ Z. 
S)-l^--^^Z,^^[4b J 5:6J]^^[l,2-c]^(t-l-@M(36mgAlmmol,^^ 
1 $'J&)^ N-(^T« i «)-L-^MM^(29.1mg,0.llmmol)^-^M* 
Ptt^(23^L,0.2mmol)T^7K^iC¥^(5mL)4 3 ^^o 0"C# 

<hnt. mimhh. fcaatiiMw 1 -*? 

;&(20mL)#ffl 0.5N HCl(20mL), ^fP^^EIrt(20mL)Sl&7jC(20mL)^ 



mum, mT^M®*m*mmm&}m\. 

ifc Jurkat E6-1 *fflJl^(ATCC)> ASifiL^ T *fflj&3^fre*fflj& (Aft 
t¥AJfo.4 ) f|i'J&) £ Mh^W 10%v/v fl&^lfiLifl Logen |ft 
HyClone), W#^(100 j£^mL)>^lt(200mg/rnL)*Q 2mM L-^®feJK(M 
£j Grand Island #J GIBCO)#J RPMI-1640 (Mediatech)£l$#J^:£i&#S 
*£-fco €fflfji±^Jia^I'Jl.2-1.8xl0 6 ^^rnLW^o 

mmnmit^mmf- dmso t , #j.jn a**!/* so%dmso/ 

&B/B^*7K##{b£toStt DMSO 0.05%, ffl 

10ng/mL tt&JfiL#l!Bfcjfc(PHA)fl lO^M ®$il(Phorbol ester) (12-0-+ 
mWtffi&W 13-Z.ttS: TPA) ($ #M*N, St.Louis ft Sigma, 1.25xl0 6 

Sr$ ffiJH, Lincoln Park)"* 1 * 250,000 <t*gfflflfi/?L. ^Jg^ftft 5% 
C0 2 ^m* 37°CTit#o 

^#(16-24 /jMtt)2jg f mmm® yl-i p&mmB&mjjwrr), 

@ti ELISA A 99£$&*H f Minneapolis W R&D 

Systems,Inc. ^HW^JA?^^)*^ IL-2 ft/ 3 ^, 

gMff'J 22 
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m&i±.inli&Zfe, ^ Cell Titer 96(J>«#rltMW, Madison ft Promega 
JpAif #£J£#ii&= ELISA ¥I&t£»#±£ 570nm ift 

#^/IL-2 WlftflWfcb. 





IC 50 /IL-2 


IC 50 /MTT 


MTT/IL-2 




(ng/mL) 


(ng/mL) 






1-3 


5 


2-4 


i 


36 


300-500 


8-14 




60 


550 


9 


3 


140 


>1,000 





£»J 23 

JfiMWBIB Pearson fP Wood, ArthMeum., 2, 44 (1959)#f H 

160-200g ^G^tte Wistar-Lewis ^IfMollegaard, flB^'b&l 
(Breeding Centre Ltd), BIBY, DK 4623LI, SKENSVED, P.P. Box 28, 
DK). $#R&ftJ(0.1rnL, % mL Eft&Wi^ 6mg 
fitfc, Merck/Darmstadt) aitf!l&Rffl#. £i5W&fl<J$ 10 ^ftH 14 JUL 

^ffl&mWl&lMRo ^m^^itnn Altromin-R(Altrogge,Lage), 

&i*#&^o.5mL/ioogi«), mbBmfeM&%to mm 



J6 



->*'•••• • • • 

• • • • • ♦ 

mm ••• ••* •••• 

^ffl^jeBM A |P«M^*(Prednisolonc)ft*^}t<fc^*. 





mg/kg/^ i.p. 




£»J l 


10 


90 




0.2 


70 




0.4 


85 




0.8 


76 




10 


100 




15 


100 



^IV 





am. 

mg/kg/^ i.p. 




i 


10 


29.9 




0.2 


17.2 




0.4 


22.0 




0.8 


18.0 




10 


27.2 




15 


14.2 


XtRK. CMC 


5mL 


17.9 






32.0 
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£%mmm. mm^m^mm, mn%%mk 

l^##^#tt#^|O^^^L?l±^(Graft-versus-host disease)^,! # 

(i), (n)«(in)4fc^^«w»!S«3«lfi»#, ^IMMJWftaBfrjtft 
*«ilkRf±3S^ffia-^»tt;«5[™wj»Sc. «F*Jttaffl^(i). (ii) 

t»jBidftft«i#Jaa;^fflttW»ttl:. 



38 



(mg/kg/^)-#J 50mg/kg/^o ^itWtt^*^^ 25mg^g/^, gft; 
iftft 10mg/kg/?Co 

*H*ft. Wn. ^(I), (ii)^(iii)ib^t)pr^PJ3g, III A. IWBcfc, 
#1*1 > -jRttaiPM^W#»rt^H. 

tt*^#iltt«#»'&«t»'&W*(l), (H)^(lll)^^^ o 5&i&£<toRr 

5Sa)> (ii)^(ni)^^ti^w^^*Ji^ffl?i*€^7itAM^^^pr^ 

o.ooi-ffl 75%, If 

*^(i)> (D)«(ni)ifc^^ill'&jSttftMJi^. SliWfllttJR^W* 
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• • • 


• • • 


• ♦ ♦ • • 


f ♦ • • 


» • « • • 


* • • • • ♦ * • • 



»• «•« •••• 

»»*±W«*tt*#«J^*J*^W^WW«*tti«©, (II)^(III) 
*»WWft-6Hf^r^PMt&K. Attn, ffl«tt«»^JsKffl^ffl« 

iltftJSo ttaftScfil P ffi-W**^^^ 5.0-300 

ftttfttt. Primogek ftttffllftUIKttS Sterotex; *f$ 

*Kgiidant8)ipjR#-fittni; xR^&mmmmmmmmmftR* 
+fflZtttt%M*+&tomm*tt£ttfti6ift, waft*, 

^J&> SR££®**J£fttf*Mft*J. «f«OT»**9i Wife 
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'mm&MMio nt^mMwmmm^m^^ 5.0-100^* 

Iffl7j<> S^-if, ttfu M-SI^'S^^ 

ftttftl, £+X«(I)fc**l*iJfc. R,> R 2 > R 3 f Q R4 ^ H; R 2 , R 3 ^PR4 
JtH^R^OH; R,> RjflR^H, R 2 ^OH; R n R 2 #JR«1:H, R 3 
Ml C(=0)(CH 2 ) 2 C0 2 H e& C(=0)(CH 2 ) 3 C0 2 H; J., 

IQ&GW&VS&VL, R,> R 2 > MUR^H; R 2 > R 3 #IR 4 ^H J.R, 
^OH; R,, R^R^H, R 2 ^OH; R P R^R^H, R 3 £ 
C(=0)(CH 2 ) 2 C0 2 H m C(=0)(CH 2 ) 3 C0 2 H; ifc*h X Ji CI Br 

bus*. 

xt^flii)^^^, R 3 ^nR4^H ; r 2 ^ R 3 ^iR 4 jiHj. 

R,^OH; R,> R 3 ^0R 4 ^H, R 2 ^OH; R P R.ftlR^H, R 3 Ji 
C(=0)(CH 2 ) 2 C0 2 H m C(=0)(CH 2 ) 3 C0 2 H; jifc*b fltft&'t' X & CI ^ Br 
AMfrfrtt. 5£(I)> (ii^oan^^^^^SR.^Rs, 
ife, ftj£AHSlt£MAl8, Gln> Lys, Arg, ft Phe, *ttJ&Ala, 
Gin ft Lyso 
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WiWmf 1998 ^ 10 B 13 B(13.10.98)i|fc3Ji EifcEMfctfOT* 34 
•43 fls7*a. £ffeft*JS#8:Wfcefe (3 3JO o 



34, *ffl^4«$*±^££tt*fW»*± 



R, IP R 2 # £ SldBfoft H s£-OR 5 ; 

r 3 ft Hs -c(=o)(ch 2 )„co 2 h mfeg.fon.mn 

R 4 JiH^-OH; 

Rs ft H, -C(=0)(CH 2 ) n C0 2 H ttttttttmi 
nftg£fc2> 3> 4. 5^6; 

*«r**#ft s r 3 ^ft h at r, ip r 2 ft H; ?m nM&m 

36> fc*iJS&fc 35 Mffl£<W, g+^ftH, R 2 ftH, R 3 ftH &R* 
ft Ho 




XftI, Br, CK FUc-CN; 
R, m R 2 & & &£i&ft H ^-0R 5 : 
R 3 ft -CCOXCH^^H sSullCftjM^; 
R 4 ftH^-OH; 

RsftH> -C(=0)(CH 2 ) n C0 2 H$ i m'M.®n,g:&; 
nftg$2s 3, 4> 5 «£6 ; 

»tWrtl*#*S R 3 *ft H Itf R, in R 2 ft H; TftfT U%%M 

£Jft. 

38, &#J1M* 37 ^JittA(|g«ftft^ft^MI1£ 

39> R3p«*38Wifc^4lf. g^R.ftH, R 2 ftH, R 3 ftH , R< 
ftH J.XftClo 



Xftl> Br> CK Fs£-CN; 

R, R 2 # g afcfc&ft H i£-OR 5 ; 

R 3 ft H> -C(=0)(CH 2 ) n C0 2 H afttSfflS&tt; 

R 4 ftHs)c-OH; 




R, Ml H, -C(=0)(CH 2 ) n C0 2 H IftlSfflftSjS; 

s r 3 h Rt r, in r 2 a h ; <ra T^ff a * 

42> #*J£:fc40flMfc£*&. ^RtftH, R 2 ^H, R 3 ^H > R< 

43, 40 g^R^H, R 2 j|H, R 3 ^H , R, 
M, H R X & Bro 



